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Complementarity of collisions
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Photoproduction




p/A

p/A

Understand standard
physics in order to search
for exotica

Rise in o related to
Pomeron intercept
g ~ \WA(@P(t)-1)

Flat W/rap |d|tty
dependence for light
mesons.

Consistency between
HERA and LHC
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J/@ production (muons are easier)
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Gluon PDF and saturation
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o photoproduction
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o photoproduction
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o photoproduction
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Double Pomeron Exchange
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LHC: colourless gluon-gluon collider.
Excellent place to search for glueballs.
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17 final state

Simple final state...
. but complicated structure
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Observed structure depends critically
on acceptance and efficiency.

Difficult to extrapolate from fiducial
region when intermediate resonances
poorly understood.
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LHC sees similar structures. Very sensitive to kinematic requirements.
ATLAS results with proton-taggers eagerly anticipated. 12



Glueball
filter?

CEP

by the Vdrlable dPr = | P’z —q 1| and that gg configurations are enhanced in
kinematic configurations where the gluons can flow “directly” into the final

state with only small momentum transfer, in particular when dP; — 0.

_F. Close, A. Kirk, Phys.Lett.B397:333-338,1997

We shall suggest that it is driven primarily
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K*K- final state

Qualitatively similar.
Detail depends on experimental configuration

T. A. Armstrong et al., Z.Phys.C 5‘ (1991) 351-364
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Glueballs in pp / VV?

Simply reconstructed signals of 411 /4K
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Such signals are also candidates for
tetraquark, hybrid and molecular states

N GevTe)
o
©

o
©

=
II|II|IIIlIIIIII|II|III|II|III|II:
—

b

ATLAS Work in progress
f 4 Js=13TeV, B*=90m
p+p—p+X+p, X—m'mwntw
4 o 0.17 GeV/c < Ip (p)l < 0.5 GeVi/c
.°++ t p.(m) > 100 MeV/c, i)l <2.5

o o © o o o
N w2 o N

io

<)
=
.
*

.
2

3

| l| | l|l| Lol II|I | IIII I 11 | lll| L1

/8L ¥0€9/3UdAS/Y U182 0lpUl//:SApYy

]
§

LV
1 | L1 L1 1 | L1 L1 1 | 1 L1 1
1.5 2 25 3 35 4 45

m(rtratn) [GeV/c?]

o
}

-

o

J00Y9S YD 48)S0d

P. Lebiedowicz, O. Nachtmann, A. Szczurek

Phys.Rev.D 99 (2019) 9, 094034

~ 120 | — ]
(5} i pp—>ppdd Vs=29.1GeV
O 100 I, o) < 0.2
—g i e WAI102 data
~ i —— ¢ exchange 4
g 80 tlf - f,(2340) j
% ¢ exchange & f (2340)
B 60 i set A _"
o i ]
a0l ]
20f .
0 J'l P \ e o + ‘ *
2 25 3 35 4
M,, (GeV)

Model with f2(2340) + continuum -

that fits WA102 KKKK data



J/wJ/Y: search for exotica
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Angular analysis to extract J°

M. Mikhasenko. L. An, R. McNulty, arXiv:2007.05501
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Gamma-Gamma collisions
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Light-by-light scattering

M. Klusek-Gawenda, R. McNulty, R. Schicker, A. Szczurek, Phys.Rev. D99 (2019) no.9, 093013
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LHCb and ALICE have potential to observe this at low mass.
Important in searches for new particle decaying to photons
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ALPS search
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Summary

Central Exclusive Production has great potential for a comprehensive
study of low mass systems.

The ability to vary projectiles, enhance QED or QCD processes, and fully
reconstruct the final states are powerful tools.

Data is already in hand to look for exotic aspects of QCD and BSM physics
— saturation
— glueballs
— hybrid states
— tetraquarks
— molecular states
— odderon
— axions
— dark matter

More data, particularly in heavy ion collisions, available in Run3 and Run4
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